INTRODUCTION
Cretaceous sediments were recovered in all five sites drilled during Leg 41. Jurassic sediments were only found at Site 367. Figure 1 shows the site locations and Figures 2 and 3 show site ages and correlations. Two of the sites were in deep basins (367 and 370), two were on rises (366 and 368), and one was on the continental slope (369). Calcareous nannoplankton assemblages range from Oxfordian to Maestrichtian age in the samples studied.
The determination of the calcareous nannoplankton (Table 1 ) was mainly made with light microscopy on smear slides prepared from samples which were treated with an ultrasonic apparatus. Some selected wellpreserved samples were also studied with the scanning electron microscope. Nannofossil abundance and preservation were estimated for all samples studied. Species abundance was determined for about half of the samples. The estimation method was modified from the one used by Hay (1970) and Gartner (1972) . According to this technique, the abundance of a species is estimated with the light microscope at a magnification of 1560X as being present as: 1-10 specimens per field (A); 1 specimen in 10 fields (C); 1 specimen in 50 fields (F); 1 specimen in 200 fields (R). The abundance of species was expressed with abundant (A), common (C), few (F), and rare (R).
The samples are listed in the tables according to site number, section, and interval. For each sample the depth has also been given in meters below sea floor. All scanning electron microscope prints were taken by E. Knickrehm with the Autoscan microscope of the Federal Institute for Geosciences and Natural Resources, Hannover, Germany.
CALCAREOUS NANNOFOSSIL BIOSTRATIGRAPHY AND ZONATION

Jurassic
Numerous studies about Jurassic coccoliths have been published and several zonations- Stradner (1963) , Prins (1969) , Worsley (1971) , and Rood et al. (1973) -have been proposed. For this study the zonation of Barnard and Hay (1974) was used.
Jurassic sediments were encountered only at Site 367. The lowest section of this site (Sample 367-38-1, 139-140 cm, to Sample 367-32-5, 11-12 cm) remains unzoned; its age ranges from Oxfordian to Kimmeridgian. 
Parhabdolithus embergeri Zone
This zone is defined as the interval from the first occurrence of Parhabdolithus embergeri (Noel) to the first occurrence of Nannoconus colomi (de Lapparent).
Important common species: Parhabdolithus embergeri (Noel) .
Age: Tithonian (late Kimmeridgian to Portlandian).
Remarks: This youngest Jurassic zone is present at Site 367, from 367-32-5, 7-8 cm, to 367-32-4, 136-138 cm.
Cretaceous
A number of calcareous nannofossil zonations have been proposed for the Cretaceous system. For the Early Cretaceous: Worsley (1971) and Thierstein (1971 Thierstein ( , 1973 1974, in press) and for the Late Cretaceous: Cepek and Hay (1969) , Bukry and Bramlette (1970) , Manivit (1971) , Roth (1973) , Bukry (1974) , and Thierstein (1974) . For this report the zonation according to van Hinte (1976) as given in Figure 4 was used. It is based on the zonation of Bukry (1974) , Roth (1973), and Thierstein (1973) and is correlated with the zonations or biohorizons of radiolarians, benthonic foraminifers, planktonic foraminifers, calpionellids, and pelagic macrofossils.
Other nannofossils were used besides the marker species to determine the age of part of the sections. Some zones were not recognized.
Nannoconus colomi Zone
This zone is defined as the interval from the first occurrence of Nannoconus colomi (de Lapparent) to the first occurrence of Cretarhabdus crenulatus Bramlette and Martini.
Important common species: Nannoconus colomi (de Lapparent), Lithraphidites carniolensis Deflandre, Cruciellipsis cuvillieri (Manivit) , and Rucinolithus wisei Thierstein.
Age: Berriasian. Remarks: This zone was determined only at Site 367. The boundary to the overlying zone is not clear, because in the younger sediments it was not possible to identify any zone. Only the chronostratigraphic ages could be determined.
This zone is present from Samples 367-32-3, 58-59 cm, to 367-30-2, 57-58 cm.
Cretarhabdus crenulatus Zone
This zone is defined as the interval from the first occurrence of Cretarhabdus crenulatus Bramlette and Martini to the first occurrence of Calcicalathina oblongata (Worsley) .
Important common species: Cretarhabdus crenulatus
Bramlette and Martini, Vagalapilla stradneri (Rood et al.) , Zygodiscus diplogrammus (Deflandre and Fert) , and Podorhabdus dietzmanni (Reinhardt) .
Age: Early Valanginian. Remarks: This zone was determined only in the basal section of Site 370 (Samples 51, CC to 50-2, 134-135 cm).
Calcicalathina oblongata Zone
This zone is defined as the interval from the first occurrence of Calcicalathina oblongata (Worsley) to the first occurrence of Lithraphidites bollii (Thierstein) .
Important common species: Calcicalathina oblongata (Worsley) and Tubodiscus verenae Thierstein.
Age: Late Valanginian to early Hauterivian.
Remarks:
This zone is present only in Site 370 (Samples 50-1, 94-95 cm to 38, CC). The exact top of this zone is difficult to identify because the species Lithraphidites bollii (Thierstein) was not observed.
Lithraphidites bollii Zone
This zone was not determined at the studied sites.
Micrantholithus hoschulzi Zone
This zone is defined as the interval from the last occurrence of Cruciellipsis cuvillieri (Manivit) to the last occurrence of Nannoconus colomi (de Lapparent). Important common species: Nannoconus colomi (de Lapparent).
Age: Barremian. Remarks: This zone was determined at Sites 367 and 370. In both sites the Lithraphidites bollii Zone is missing. For this reason it is difficult to determine the lower boundary of this zone. In this paper the species Cruciellipsis cuvillieri (Manivit) was used for ascertaining the lower boundary of this zone. Thierstein (1973) used the last occurrence of Calcicalathina oblongata (Worsley) for the lower boundary of the Micrantholithus hoschulzi Zone. This zone is present in [135] [136] , CC.
Chiastozygus litterarius Zone
This zone is defined as the interval from the last occurrence of Nannoconus colomi (de Lapparent) to the first occurrence of Lithastrinus ßoralis Stradner. (Reinhardt) .
Age: Early Aptian.
Remarks: In addition to the occurrence of Nannoconus colomi (de Lapparent) Thierstein (1973) used the first occurrence of Chiastozygus litterarius (Gorka) to determine the lower boundary of this zone. At Site 367 the first occurrence of the latter species coincides with the first occurrence of Lithastrinus floralis Stradner or begins even later at Site 370. Thus, Chiastozygus litterarius occurs at those sites in the Parhabdolithus angustus Zone.
This zone is present in Samples 367-25-3, 38-39 cm, to 367-25-1, 16-17 cm and 370-32, CC to 32-2, 110-111 cm.
Parhabdolithus angustus Zone
This zone is defined as the interval from the first occurrence of Lithastrinus floralis Stradner and/or Parhabdolithus angustus (Stradner) to the first occurrence of Prediscosphaera cretacea (Arkhangelsky). (Stradner) and Lithastrinus floralis Stradner.
Important common species: Parhabdolithus angustus
Age: Late Aptian to early Albian. Remarks: This zone is present at Sites 367 and 370. The Prediscosphaera cretacea Zone was not found in these two sites. Consequently, at these sites the upper boundary of this zone is limited by the Eiffellithus turriseiffeli Zone.
This zone is present in Samples 367-32-5, 7-8 cm, to 367-32-4, 136-138 cm and 370-31-3, 149-150 cm, to 370-26-4, 70-71 cm.
Prediscosphaera cretacea Zone
This zone is defined as the interval from the first occurrence of Prediscosphaera cretacea (Arkhangelsky) to the first occurrence of Eiffellithus turriseiffeli (Deflandre and Fert) .
Important common species: Prediscosphaera cretacea (Arkhangelsky), Vagalapilla matalosa (Stover) , Broinsonia lata (Noel) , Cretarhabdus coronadventis Reinhardt, and Podorhabdus orbiculofenestrus (Gartner) .
Age: Early to middle Albian. Remarks: This zone was determined only at Hole 369A from Samples 43-3, 70-71 cm, to 47, CC. Thus it is missing at Sites 367 and 370. 
Eiffellithus turriseiffeli Zone
This zone is defined as the interval from the first occurrence of Eiffellithus turriseiffeli (Deflandre and Fert) to the first occurrence of Lithraphidites alatus Thierstein.
Important common species: Eiffellithus turriseiffeli (Deflandre and Fert) and Cribrosphaerella ehrenbergi (Arkhangelsk^).
Age: Late Albian.
Remarks:
The upper boundary of this zone is that determined by Roth (1971) ; according to Van Hinte (1976) , it is located in the early Cenomanian. At Site 370 this zone represents the youngest Cretaceous zone recognized (from 370-26-3, 80-81 cm, to 370-20-1, 70-71 cm). As the marker species of younger zones are missing, it was difficult to define the top of this zone at Site 367 and Hole 369A (the basis of the zone occurs in Samples 367-22-5, 78-79 cm and 369A-42-2, 80-81-cm, to 369A-41, CC). Moreover, the assemblage of nannofossils is comparatively poor and not well preserved at Site 367.
The three following zones were not recognized in the sites: Lithraphidites alatus Zone, Corollithion exiguum Zone, Micula decussata-Tetralithus pyramidus Zone.
According to literature these zones cover the range from the Cenomanian to the lower Coniacian.
Marthasterites furcatus Zone
This zone is defined as the interval from the first to the last occurrence of Marthasterites furcatus Deflandre. Important common species: Marthasterites furcatus Deflandre and Microrhabdulus decoratus Deflandre. Age: Late Coniacian to early Santonian. Remarks: This zone was determined only at Hole 369A in the interval from 369A-41-2, 70-71 cm, to 369A-40-3, 85-86 cm.
Gartnerago obliquus Zone
This zone was not recognized in the samples studied.
Eiffellithus eximius Zone
This zone is defined as the interval from the first occurrence of Broinsonia parca (Stradner) to the last occurrence of Eiffellithus eximius (Stover) .
Important common species: Eiffellithus eximius (Stover) and Broinsonia parca (Stradner) .
Age: Early Campanian.
Remarks: This zone is present only in Hole 369A in Sample 369A-39, CC.
Broinsonia parca Zone
Tetralithus trifidus Zone
This zone is defined as the interval from the first to the last occurrence of Tetralithus trifidus Stradner.
Important common species: Tetralithus trifidus Stradner, Arkhangelskiella cymbiformis Vekshina, and Tetralithus aculeus (Stradner) .
Age: Late Campanian to early Maestrichtian.
Remarks:
This zone is present in Hole 369A (369 A-39-3, 70-71 cm, to 369A-38, CC).
Lithraphidites quadratus Zone
This zone is defined as the interval from the last occurrence of Tetralithus trifidus Stradner to the first occurrence of Micula mura (Martini) . Important common species: Lithraphidites quadratus Bramlette and Martini, Cretarhabdus coronadventis Reinhardt, Tetralithus aculeus (Stradner) , and Gartnerago obliquum (Stradner) .
Age: Early Maestrichtian.
Remarks:
The boundary between this zone and the Tetralithus trifidus Zone is present only in Hole 369A, but Lithraphidites quadratus Bramlette and Martini is present only in the upper part of this zone which was recognized in: 366-55, CC and 369A-38-3, 60-61 cm, to 369A-36, CC.
Micula mura Zone
This zone is defined as the interval from the first to the last occurrence of Micula mura (Martini) .
Important common species: Micula mura (Martini) (Tables 3 and 7) . Cretaceous sediments, consisting mainly of black shales, were recovered from Sample 59-3, 108-109 cm, to Core 63. The assemblage is poorly preserved and it is only possible to give an age determination since zones could not be defined. Cores 59 to 60 and Samples 62-3, 130-131 cm, 62, CC and 63-3, 72-73 cm are nearly barren of nannofossils. Between Section 60-5, and Section 62-3, olivine diabase was recovered. Black shales with more coccoliths than in Cores 59 and 60 were again recovered from Section 62-3, to the base of Site 368. It is possible to divide the Cretaceous sediments into two stratigraphical horizons: first, Samples 59-3, 108-109 cm to 63-3, 40-49 cm, and second, 63-4, 70-71 cm, to 63, CC. The nannoplankton assemblages of the first horizon with Gartnerago obliquus (Stradner) and Parhabdolithus asper (Stradner) are assigned to the late Cenomanian to late Turonian. The second horizon with Eiffellithus turriseiffeli (Deflandre and Fert) , Broinsonia lata (Noel) , and Broinsonia enormis (Shumenko), but without Gartnerago obliquus (Stradner) , belongs to the late Albian to Cenomanian. Hole 369A is located on the continental slope off Cape Bojador, Spanish-Sahara (Table 8) . Cretaceous sediments were found in Cores 35 through 47. Samples 35-5, 128-129 cm, to 36-3, 20-21 cm, were assigned to the Micula mura Zone (late Maestrichtian). This limestone is characterized by rich and moderately well preserved Coccolith assemblages with Micula mura (Martini) . The marlstone encountered from Samples 36, CC to 39-3, 70-71 cm, contains a nannoplankton assemblage of the Lithraphidites quadratus Zone-with zonal marker, but without Micula mura (Martini)-which may be assigned to the late Campanian to early Maestrichtian. The lower part of this interval belongs to the Tetralithus trißdus Zone as it contains the zonal marker together with A rkhangelskiella cymbiformis Vekshina and Tetralithus aculeus (Stradner) . Coniacian to early Campanian chalk and marl were recognized in Samples 39, CC to 41-2, 70-71 cm. The upper part contains Eiffelithus eximius (Stover) and thus belongs to the Eiffellithus eximius Zone. A wellpreserved and abundant assemblage including Marthasterites furcatus Deflandre was assigned to the lower part of this Coniacian to early Campanian section {Marthasterites furcatus Zone). Late Albian to Turonian marl and chalk were encountered from Samples 41, CC to 42-2, 80-81 cm; they contain Eiffellithus turriseiffeli (Deflandre and Fert) and Parhabdolithus asper (Stradner) and indicate the Eiffellithus turriseiffeli Zone. Early to middle Albian sediments were determined in Samples 42, CC to 47, CC containing common and moderately to well preserved nannofossils of the Prediscosphaera cretacea Zone. The marker species as well as Vagalapilla matalosa (Stover) and Broinsonia lata (Noel) (Table 4 and Table 9 ). From Core 20 to the base of the site (Core 51) Cretaceous calcareous silty claystones, shales, and limestones, interbedded with siltstones, sandstones, and conglomerates were recovered. These sediments were divided into seven stratigraphical horizons from late Valanginian to late Albian.
From the top of the Cretaceous sediments, Sample 20-1, 70-71 cm, to 24-4, 70-71 cm (except Sample 23-3, 70-71 cm, which is barren of coccoliths), rich 
assemblages of nannofossils occur with Octopodorhabdus decussatus (Manivit) , Corollithion signum Stradner, and Eiffellithus turriseiffeli (Deflandre and Fert) . These assemblages suggest to this part of the profile the late Albian {Eiffellithus turriseiffeli Zone). 
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Micula mura Tetralithus aculeus (Stradner, 1961) . 369A-39, CC. Scanning electron micrograph of the plan view.
Figure 8
Marthasterites furcatus Deflandre, 1954 . 369A-40, CC. Scanning electron micrograph.
Figure 9
Cylindralithus coronatus Bukry, 1969. 369A-41-2, 70-71 cm. Scanning electron micrograph of the distal side.
Figure 10
Eiffellithus eximius (Stover, 1966) . 369A-41-2, 70-71 cm. Scanning electron micrograph of the distal side.
Figure 11
Figure 12
Eiffellithus turriseiffeli (Deflandre, 1954 Figure 1 Watznaueria barnesae (Black, 1959) . 369A-41-2, 70-71 cm. Scanning electron micrograph of the distal side.
Figure 2
Watznaueria barnesae (Black, 1959) . 369A-39, CC. Scanning electron micrograph. 
Figure 10
Stephanolithion laffittei Noel, 1957 . 369A-41, CC. Scanning electron micrograph of the distal side.
Figure 11
Stephanolithion laffittei Noel, 1957 . 369A-41, CC. Scanning electron micrograph of the proximal side.
Figure 12
Stephanolithion laffittei Noel, 1957 . 369A-43, CC. Scanning electron micrograph of the distal side.
PLATE 3 Figure 1 Parhabdolithus embergeri (Noel, 1959) . 369A-41-2, 70-71 cm. Scanning electron micrograph of the distal side. Parhabdolithus angustus (Stradner, 1963) . 369A-41, CC. Scanning electron micrograph of the distal side.
Figure 5
Parhabdolithus angustus (Stradner, 1963) . 369A-41, CC. Scanning electron micrograph of the proximal side.
Figure 6
Parhabdolithus angustus (Stradner, 1963) . 369A-43, CC. Scanning electron micrograph of the distal side.
Figure 7
Cretarhabdus crenulatus Bramlette and Martini, 1964 . 367-27-2, 109-110 cm. Scanning electron micrograph of the distal side.
Figure 8
Lithraphidites carniolensis Deflandre, 1963 . 369A-41, CC. Scanning electron micrograph of the side view.
Figure 9
Parhabdolithus inßnitus (Worsley, 1971) . 367-27-2, 109-110 cm. Scanning electron micrograph of the distal side.
Figure 10
Zygodiscus diplogrammus (Deflandre and Fert, 1954) . 369A-41, CC. Scanning electron micrograph of the proximal side.
Figure 11
Parhabdolithus asper (Stradner, 1963) . 369A-41, CC. Scanning electron micrograph of the distal side.
Figure 12
Chiastozygus litterarius (Gorka, 1957) . 367-20-4, 40-41 cm. Scanning electron micrograph of the distal side.
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